Introduction {#sec0005}
============

Surgical treatment of recurrence of rotator cuff injuries is a challenge because of the diagnostic difficulties and surgical technique, and because it evolves with results that are inferior to those of primary surgery.[@bib0135] The approach needs to be careful and surgical treatment may not be the only option. The evolution of the lesions is unpredictable[@bib0140] and there may be discordance between the clinical assessment and the imaging examinations.[@bib0145] Persistence of pain and loss of function after conservative treatment may indicate the need for surgical treatment. Most studies have evaluated the results from surgical repairs performed as open revision procedures. Arthroscopic repair presents advantages, such as lower aggression in relation to the deltoid muscle, the possibility of diagnosing associated lesions and better viewing and classification of the size of the injury.[@bib0150]

Recurrences of rotator cuff injuries are a common complication. The incidence of recurrences has been estimated as 35% for small injuries[@bib0155], [@bib0160] and may reach more than 94% in cases of extensive injuries.[@bib0165], [@bib0170] The etiology of recurrences varies.[@bib0135] Despite the advances in treatment that have been achieved, there are no precise parameters for diagnosing recurrences of these injuries.[@bib0175] In this regard, physical examination and imaging methods are of great importance, in that they provide additional data that might guide the diagnosis.

The initial radiographic evaluation makes it possible to estimate the upward migration of the humeral head, presence of subacromial spurs, glenohumeral osteoarthritis and anchor positions. Additional information may be obtained through other methods, such as ultrasonography (US), magnetic resonance imaging (MRI) and arthro-computed tomography (arthro-CT).[@bib0180] These examinations are indicated when the postoperative recovery evolves in an unsatisfactory manner.[@bib0185] MRI is considered to be the most suitable noninvasive imaging examination.

The characteristics of the supraspinatus tendon after the operation can be assessed using MRI into five types, according to the classification system proposed by Sugaya et al.[@bib0190] This examination makes it possible to evaluate the degree of fatty infiltration of the muscle by means of the classification system of Goutallier et al.[@bib0195] and the degree of muscle trophism by means of the tangent sign proposed by Zanetti et al.[@bib0200] All of these factors have prognostic value and directly influence patient management and the results from the surgical treatment.[@bib0145]

The objectives of the present study were as follows:1.To evaluate function among patients who underwent operations due to recurrence of rotator cuff injuries (case series) and compare them with patients without recurrences (control group).2.To compare function among patients with rotator cuff injuries larger and smaller than 3 cm.

Materials and methods {#sec0010}
=====================

Patients who underwent arthroscopic revision of rotator cuff injuries at the Lifecenter, Belo Horizonte and Orthopedic hospitals in Belo Horizonte, MG, performed by the four titular surgeons of the group between January 2003 and November 2012, were retrospectively evaluated.

With the aim of having a better statistical evaluation of the results, two comparative groups were used in this study: the case group, which consisted of patients with renewed tearing who were reoperated arthroscopically; and the control group, formed by patients who had been operated only once for rotator cuff repair.

Case group {#sec0015}
----------

This group comprised 57 patients and 58 shoulders (one patient affected bilaterally) and underwent reoperation to treat recurrences of rotator cuff injuries. Fifteen shoulders (26.3%) had traumatic etiology and 45, non-traumatic.

During the surgical procedure, the lesions were measured in the anteroposterior direction and were grouped as larger than or smaller than 3 cm. Thirty-eight shoulders (66.6%) presented lesions larger than 3 cm and 20 (35.4%), smaller. Among the lesions of traumatic origin, seven were larger than 3 cm and eight were smaller.

Fifty-three shoulders (91.4%) required only one revision procedure and five (8.7%), more than one revision.

The patients' mean age was 63.6 years (range: 42--92). Thirty-one patients (53.4%) were male and 26 (46.6%) were female. Forty-seven shoulders (82.5%) were affected on the right side and 11 (17.5%) on the left side. The dominant limb was affected in 48 (84.2%) shoulders. One patient was ambidextrous and one presented bilateral recurrence of rotator cuff injuries.

Among the commonest comorbidities, 22 patients (38.6%) presented systemic arterial hypertension (SAH), seven (12.3%) hypothyroidism, eight (14%) diabetes and 12 (21%) dyslipidemia.

The scales used for evaluating the patients were the visual analog scale (VAS) for pain, American Shoulder and Elbow Surgeons (ASES) scale,[@bib0205] UCLA shoulder rating scale (UCLA)[@bib0210] and Constant and Murley scale.[@bib0215]

Control group {#sec0020}
-------------

This was a group of 39 patients (42 shoulders) who underwent arthroscopic repair of rotator cuff injuries on a single occasion, performed by the same surgeons between May 1996 and July 2008.

Twelve shoulders (28%) presented lesions larger than 3 cm and 30 (72%), smaller.

All of these shoulders were operated only once.

The mean age among these patients was 62.2 years (range: 45--76). Eleven patients (28.2%) were male and 28 (71.8%) were female. The right side was affected in 32 shoulders (76.2%) and the left side in ten (23.8%). The dominant side presented lesions in 11 patients (28.2%). None of these patients were ambidextrous. Fifteen patients (38.5%) were hypertensive, six (15.4%) were diabetic, four (10.3%) presented hypothyroidism and five (12.8%) had dyslipidemia ([Table 1](#tbl0005){ref-type="table"}).

The functional evaluation on the patients in this group was performed using the Constant and Murley score.

Statistical analysis {#sec0025}
====================

The Mann--Whitney test was used to evaluate the functional scores in the series of controls and cases and the sizes of the lesions were taken into consideration.

The statistical analysis was performed using the Statistical Package for the Social Sciences (SPSS) software, version 17.0. The significance level was taken to be *p* \< 0.05.

Results {#sec0030}
=======

Comparison of the functional results between the two sizes of lesions studied showed a statistically significant difference. Patients with lesions larger than 3 cm presented worse function than those with smaller lesions. From the VAS scores for pain, these two groups did not present any statistical difference ([Table 2](#tbl0010){ref-type="table"}).

In comparatively evaluating the Constant and Murley scores between the control and case groups, it was observed that the patients who underwent only one rotator cuff repair procedure had statistically better functional results ([Table 3](#tbl0015){ref-type="table"}).

Discussion {#sec0035}
==========

Persistence of symptoms such as pain, loss of strength and limitation of movements after a rotator cuff injury has been repaired is a sign indicating a probable need for surgical revision,[@bib0135] when associated with imaging examinations demonstrating the presence of a new lesion. It needs to be taken into consideration that there is a possibility of discordance between clinical assessments and imaging examinations.[@bib0145] Jost et al.[@bib0140] evaluated 20 patients with imaging diagnoses of recurrence of rotator cuff injuries and observed that four of them were completely asymptomatic. Making this diagnosis using physical examination alone was impossible.

Certain factors need to be taken into consideration in order to distinguish which patients might benefit from a new surgical procedure. According to Montgomery et al.,[@bib0145] the best candidates are relatively young, with high functional demands, and present reparable lesions without significant muscle atrophy, with a good range of motion, an intact deltoid muscle and only one previous operation. If there is a contraindication against surgery, conservative treatment may be indicated, and this has been correlated with good results.[@bib0135]

Some studies have evaluated the results from surgical treatment of recurrences of rotator cuff injuries as open procedures. In 1984, DeOrio and Cofield[@bib0220] published the first case series, evaluating the results from 24 patients who were reoperated. Among these, only four patients presented good results. After 46 months of follow-up, the pain level was moderate or severe in 63%. Bigliani et al.[@bib0225] evaluated 31 patients with recurrences of rotator cuff injuries and obtained good or excellent results in 52% of the cases. There were improvements of pain in 81% of the patients by the end of the follow-up. Poor results were attributed to deinsertion of the deltoid muscle, lateral acromionectomy and poor tissue quality. On the other hand, Djurasovic et al.[@bib0230] evaluated the largest series of reoperations described in the literature (80 patients) and found that 58% of the results were good or excellent. In that study, 86% of the patients evolved with improvement of their pain. Similarly, Neviaser and Neviaser[@bib0235] evaluated 50 patients who underwent surgical revision of the rotator cuff and reported that there were improvements in pain in 92% of the cases. In analyzing the results from the present study, we observed that the mean pain level among patients who had undergone surgical treatment of recurrences of rotator cuff injuries was 2.9 points, measured using the VAS.

Cordasco and Bigliani[@bib0225], [@bib0240] believed that the main objective in revision surgery ought to be pain relief, rather than improvement of function. From evaluating function using the Constant and Murley score in the present study, it was shown that reoperated patients had worse functional results than those of the control group.

Few studies have evaluated the effects of arthroscopic repair on recurrences of rotator cuff injuries, despite the benefits of the technique. In a retrospective analysis on 30 patients who were reoperated either as open or as arthroscopic procedures, Miyasaki et al.[@bib0245] found that unsatisfactory results predominated among patients who underwent open repair, in comparison with the arthroscopic route (*p* = 0.001).

From arthroscopic revision, Lo et al.[@bib0250] found that 93% of the results were satisfactory. In their evaluation, the UCLA score increased from 13.1 ± 2.3 before the operation to 28.6 ± 7.1 after the operation. In a series of 54 patients who were reoperated arthroscopically so as to perform revision of rotator cuff injuries, Piasecki et al.[@bib0150] found that the ASES score increased from 43.8 ± 5.7 before the operation to 68.1 ± 7.2 after the operation, while there was no improvement in pain as assessed using the VAS. Keener et al.[@bib0255] used methodology similar to that of the present study and retrospectively evaluated 21 patients who underwent arthroscopic revision surgery on the rotator cuff, with a mean follow-up of 33 months. The mean Constant and Murley score was 60.7 in the case group and 76.2 in the control group, with statistical significance. The present study only took into account the results from arthroscopic repair of recurrences of rotator cuff injuries, with a sample of 58 reoperated shoulders. The functional results from the control group, as assessed using the Constant and Murley score (81.8) were superior to those from the case series (74.8).

In a series of arthroscopic revisions, Ladermann et al.[@bib0260] compared lesions that were larger than and smaller than 5 cm and did not find any functional differences between the groups. The present study showed a difference in functional results through comparing lesions larger than and smaller than 3 cm. This divergence from the previous study is due to the fact that in the first study, the lesions were grouped as large and extensive, whereas in the second, the grouping was as small and large.

The retrospective nature of the present study can be highlighted as a limitation. Thus, there was no preoperative functional evaluation.

Conclusion {#sec0040}
==========

Patients with recurrence of rotator cuff injuries achieved worse functional results from arthroscopic surgery than those of patients without recurrence.

Patients who presented recurrence of lesions of sizes smaller than 3 cm presented better function than that of patients with larger lesions.
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###### 

Comparison of demographic data between the cases series and the controls.

                          Cases     Controls
  ----------------------- --------- ----------
  Mean age (years)        63.6      62.2
  Male                    31        14
  Female                  26        25
  Dominance               55        39
  Side affected (RS/LS)   47/1130   /9
  Smoking                 1         6
  SAH                     22        15
  DM                      8         6
  Hypothyroidism          1         4
  Dyslipidemia            12        5

SAH, systemic arterial hypertension; DM, diabetes mellitus; RS, right shoulder; LS, left shoulder.

###### 

Functional and pain evaluation in relation to the two groups of lesion size.

  Variables    Lesions   *n*   Median   95% CI for difference between groups   *p*-value
  ------------ --------- ----- -------- -------------------------------------- -----------
  VAS          \<3 cm    38    2.0      \[1.0\] −0.0 to 3.0                    0.2
               \>3 cm    20    3.0                                             
  Total ASES   \<3 cm    38    80.8     \[1.0\] −26.7 to −0.0                  0.05
               \>3 cm    20    65.8                                            
  UCLA         \<3 cm    38    28.50    \[1.0\] −8.0 to −2.0                   0.004
               \>3 cm    20    23.50                                           
  Constant     \<3 cm    38    79.95    \[1.0\] −18.2 to −5.6                  \<0.001
               \>3 cm    20    69.00                                           

The significance probabilities (*p*-values) refer to the Mann--Whitney test.

###### 

Functional evaluation of the cases series versus control group by means of the Constant score.

  Variables   Group      *N*   Median   95% CI for difference between group   *p*-value
  ----------- ---------- ----- -------- ------------------------------------- -----------
  Constant    Controls   41    81.8     \[1.0\] 2.2--11.6                     0.006
              Cases      58    74.8                                           

The significance probabilities (*p*-values) refer to the Mann--Whitney test.
